Conformational changes have been shown in the proteins of the red blood cell membrane, induced by lead poisoning. Evidence that the change in spatial arrangement of proteins is believed to be responsible for inhibition of the sodium (Na+)/potassium (K+) ATPase of the RBC membrane is presented.
Introduction
Many theories have been postulated for the interaction of lead with cell membranes (Hoogeveen, 1970; Aub et al., 1926; Maxwell and Bischoff, 1929; Clarkson and Kench, 1958) . However, the mode of interaction and the resultant changes in cell membrane structure have not been investigated in depth.
Lead also causes inhibition of the Na+/K+ ATPase pump of the erythrocyte (Hasan et al., 1967a; Hasan, Vikko and Hernberg, 1967b; Hernberg, Vikko and Hasan, 1967; Secchi and Alessio, 1969) . The enzyme is sparsely distributed over the cell membrane as judged by its ouabain binding characteristics (Gardner and Coulon, 1972) . Al- though it is known that the membrane-bound enzyme is inhibited, it is not known exactly which step in the complex mechanism of enzymic reaction is affected. Clearly, two modes of studying the cell membrane are available, namely, the study of changes in gross membrane lipoprotein structure, and the study of microscopic changes in the cell membrane as judged by alteration of enzymic activity. The former study was carried out by selective iodination of exposed tyrosine residues (Phillips and Morrison, 1971) and the latter by studying the high energy intermediates formed for the Na+/K+ ATPase reaction.
Materials and methods
All reagents used were of the highest purity commercially available. (y32p) ATP and Na125I were purchased from the Radiochemical Centre, Amer- These cells were lysed in 10 ml of 5%O Triton X-100 and the level of radioactivity determined using the Packard Tricarb y-spectrometer. The experiment was repeated using ghost preparation in place of RBC. 18,000 g force was used for sedimentation of the ghosts, which were freeze-thawed before use.
Labelling with 125I
The method used was essentially that of Phillips and Morrison (1971 Figure 1 shows the amount of lead bound to red cells and to freeze-thawed ghosts. Lead (Fig. 6 ).
Discussion
The lead binding curves of Fig. 1 Labelling of the whole cell from the inside only was attempted by entrapping the lactoperoxidases in RBC by use of reversible haemolysis. Results were difficult to interpret owing to increased resistance of the lead-treated cells to haemolysis.
Using the freeze-thawed ghost preparation, the amount of 125I bound to the membrane increases with increasing levels of Pb2+. The SDS gel electrophoresis shows that new peaks of radioactivity continuously appear as the level of lead is raised.
Although the pattern of 126I-labelling for both the whole cell and the ghost membrane is different, both suggest that conformational change in protein components of the RBC is induced by lead. Clearly, the study shows that gross membrane structure is changed in the presence of lead. However, it does not tell us how this gross change affects the environment of enzymes located in the cell membrane. Does the change in conformation described lead to the well known inhibition of the Na+/K+ cation pump or is there a direct interaction of lead with such enzyme systems causing inhibition? The Na+/K+, Mg2+ dependent adenosine triphosphatase was taken as the model for detection of microscopic changes in the membrane. In simplified form, the reaction may be stated as going through two well defined conformational changes in the presence of Na+ and K+. 
